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11 March 1965

MEMORANDUM FOR: Executive Director, NPIC

SUBJECT ¢« Overrun on Contract-or Variable Width
STATINTL Film Reader

REFERENCE : NPIC/D-8-65, same subject, dated 14 January 1965

1. The policy of trial and sentencing of the Plans and Development
Staff without defense, implied by the referenced memorandum can result in
serious delays to the NPIC development program if continued. Delays will
accrue, (1) from more thorough contract administration in addition to
regular technical inspection and (2) more thorough and formal documentation
of monitoring activities, in order to form the protective bulwark
necessary to defend the criticisms generated by such a policy.

2. Tt has been the policy of the Plans and Development Staff to
present to the Technical Development Committee for approval only overruns
requested by the contractor. Indicatlons of overruns, prior to a formal
request from the contractor, have been reported in Contract Inspection
Reports for the use of the contract administration officers in the
Office of Logistics when, in the judgment of the contract monitor,
overruns seem to be in the making.

3. There has always been a clear-cut division between contract
adminigstration and technical monitorship of contracts. This principle i1s
supported throughout the Office of Ilogistics' Procurement Handbook, HHB-h9-3.

This document does not cover overrun actions since no one is willing to
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admit that such actions are predictable. In veiw of the spirit and con-
tent of the Procurement Handbook, it has been the opinion of the Plans
and Development Staff tha$ the contract monitor's function had been
adequately performed when the contract administration officers had been
informed of problem areas observed during technical inspections of the
contract.

L. Contract overruns are not readily predictable without benefit of
elaborate accounting and auditing procedures which are not within the
skills of the usual technical monitor. Most frequently, predicted
overruns represent no more than the intuition of the technical monitor
derived from extensive experience and Ppast observation of company per-
formance. The intuition of a technical monitor is hardly a basis for
recommending formal TDC actions.

5. The usual practice is to require a contractor as part of the
contract, to report an impending overrun to the contract administrator
(contracting officer) when the contract reaches the 75 percent expenditure
level. The Office of Logistics, through the contracting officer, then
undertakes to determine the cause and the amount of the overrun, and in
consultation with the technical monitor concerned, make a decision on
whether to continue, redirect, or terminate the contract. The advice of
the technical monitor in such cases contributes heavily to the decision,
but the decision and the formal action is the brerogative of the contracting
officer. When the contractor does not meet his contraetual obligation
in reporting an overrun he can be held legally responsible for those

expenditures beyond the 75 percent level .even though the development is
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brought to a successful conclusion.

6. The contract monitor for the subject contract has been asked to
prepare a brief summary of events leading to the TDC action of 10 December
196k, TFrom the information provided in the attached Memorandum for the
Record, it becomes readlly evident that the contract monitor and the
Plans and Development Staff fulfilled their obligations under the policles
and regulations then in effect. The real difficulty lies 1n two areas:
(1) insufficient contract administrative action and (2) inadequate
presentation of predicted overruns to the approval channel (TDC) by the
Plans and Development Staff. The latter difficulty has recently been
corrected, although little is being accomplished through the announcement
of overruns to the TDC, other than to inform the Committee that approval
action may be requested at some time in the future, if, and when, the
company requests additional funds. The former difficulty is beyond the
control of the Plans and Development Staff. The best that this staff can
do is to continue to remind the contract administrative officers in the

Office of Iogistics that action on their part is delinquent.
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NPIC/P&DS/D/6~713
11 January 1966

MEMORANDUM FOR: Assistant for Photographic Analysis
25X1A SUBJECT: -Va.ris,ble Width Film Reeder

256X1A 1. Variable Width Film Reader was
25X1A recently checked ou and P&DS personnel and has been sccepted as o
working prototype rear projection reader. 1In order for the Development

Branch to improve on the design and further the state-of-the-art of rear
projection readers, it is necessary that the present prototype be used
- snd evaluated as a functional piece of equipment,

£. This equipment 13 a prototype and we realize that there mey be
undesirable features, inconveniences and maintenance problems associated
with its operation. However, unless the prototype is trested as a plece
of production equipment, basis for future designs and advancements will
be hampered. Your constructive suggestions leading to improvements are
needed and are welcome at any time.

25X1A 3.-r the Development Branch is availsble for ‘discusalon
of any metters regerding the use of this mechine,

25X1A

Assistany for Plans snd Development

Distribvution:
Originel and 1 ~ Addressee

1 - Project File/DB (#997053)
1 - Chrono/DB

-
Approved For R{SEHN MBI T | Alb-RoP78B04747A001200020 m“{;‘;‘




~

]
STATIWNA'I"IiO?L / Approved Fo 747A001200020004-3

-
(

STATINTL DATE 26 August 1965
STATINTL

SUBJECT VWFR COPIES
STATINTL

contacted _on Wednesday, 25 August. At that
time, Jerry had not made the adjustments previously recommended by Dave
to correct the 165 film drive. He intended to make the adjustments and
advise us of the results.

STATINTL

We discussed the tentative trip for maintenance, and because of Jerry's
vacation, we agreed on 20 September. However, if Jerry 1s unable to
correct the 165 problem, we may go back earlier.

I will be forwarding to_on Monday, the technical write-up on
STATINTL

the Xenon-Mercury lamp replacement for the 104 machine. He is awalting
this information to complete his request to their contracts division.

I hope you had a nice vacation.

BCJ/clt
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DATE 27 August 1965

STATINTL
TO
SUBJECT yWFR COPIES

STATINTL Would you please pass this on to _ It is the

film loading schematic for the VWFR.
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Variable Width Film Readers and Varlscan Viewers was reviewed e.t-

review of the work.is doing in the stellar comparator field,

The first six production Varyscansshad just been dleivered prior

to my visit, and none of the machines under constmuction weré in operating
condition, so I was unable to evaluate & working model, The major changes
in the production model over the prototype were a completely redesigned
cabihe‘o of far greater rigidity, and substitution of a mechanical

platen clamp instead of the vacuum pleten., This platen differs from the
-platens in that both glasses move instead of one and the total
opening is 5/8", which allows complete freedom of the film during
scanning and slewing. The platersare so adjusted that whhn closed, they
cause a minimum of focua shift. Ingeneral, I was impressed with the
Production engineering results which make the Varyscan production model
more functional then the prototype. Delivery of the NPIC Viewer is

scheduled for the latter part of October.

As far the Film Reader, there were a number of minor defécienches

which require correction and two major problems areas.

3
!
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There was considerable vibration of the image as projected on the screen,
and the freon was not completely dried from the film wheén rewound at

at high speed. In addition another major problem exists in providing

an acceptable toxic vent., I have since beeh“i'nfomed that they feel
they have solved the vibration problem by reinforcing the cabinet. At
present they are still working on solving the film drying and venting
problems. It is possible that both of these probiams could be solved

. 8ye simutaneously if we were willing to accept a higher freor loss.

No film resolution readings or light intensity values were taken due
§ to the vibration and uncomplete optical aligmment. The 48x lens presently
STATINTL  in the machine was considered unacceptable bylnd e order

has been placed for a new lens.

In general, the reader has the highest quality projection image viewed
this far by the undersigned. Resolution appeared good ag far as could
'\-'\ - be determined and their was an absolute minimum of color fringing
! apparent. The liquid gate appeared to function well and their was not
apparent flutter of the image. The transport worked well, however, several
of the minor correction requested were in the transport controls. The
' estimated completion date is presentlythe end of October unless additional

! Problems are encountered in the venting aspect.

STATINTL Figancially.has overrun the contract price, They have been requested

to prepare a report toitthe contracting officer on the actiial costs involved

and the reason for not reporting at the 80% mark. This should be forthcoming
shorthly.

STATINTL In addition-was given a complete briefing on the work -
4 STATINTL -

; is doing in the stellar comparator and automatic image centering field.
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2L Septenber 196k

Sibject: Freon 113, Cheslesl Breoskdown of

1. In s recent discussicn vith T the Depertaent of
Agriculture Research Ladoretory,; Baltsville, &, I learned that ithe
Frecse ax & group are not cowpletely chenlcally inert and cen bresk

dowm into dangercus cogomnds. One of these is phosgans.
434 et heve any information as $o0 the behevior of Frson |t T U

redigtios and suggested that I diecuss this nettor with
of Pupont.

2. In my alecussios v roune out thet freon can, under
miltadle conditions, bresk down (0 form perchlorolschuteline, which is
fatal io coneentretion of lese than 1 pe. He 414 not have any inforviation
as B¢ its behavior wider uv rsdiation but suggested thet we vent the
aystes properly tc provent eny poseidbility of esuzisg 1llness or death
to the operstors.

3. i forvoding sl avallsble ioforaation to me, and I
vill pase ou any additiecel informstion thet I receive.

k. Becemwe of the atiity of & sericus health hasgard existing,
it is suggested that the rmm&mmmmm
unkdl 4t oss be modified to a sultable alr sesvenging systens o be

atinmched, This should resove all tlw Freon pefore 14 can mlx with
room stmogphers.

PUTRE S e e

i G 1
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30, 1964

OR

STATINTL

VARIABLE WIDTH FILM READER
STATINTL
STATINTL o

_ This company is making the condenser lenses for the

STATINTL Hmeasuring projector. They have had some diff

STATINTL the condensers are n the pacing item on the
instrument. -

They have delivered all but one of the 13 elements

required. First time around the element was undersiz%ﬁ
ey

STATINTL too thin., Second time around they broke the blank.
are now working on the third time around JJJlhes been
STATINTL following up on them pretty heavily and they weren't too
happy to have somebody else come in.

STATINTL
STATINTL The company was founded b
om%e £ 1y was produ

ears 8g0. ormer
and decide
STATINTL out on hls . S President and there are
three other men wit m wono constitute management:

STATINTL
slity Control

.

~ " Thelr principal activity 1s manufacture of optics for
' the aerospace industry. The{ re apparently pretty c& able
and competitive in their field., They have no product line
of their own and do not do design of any complexity.

They have been in their present location about two
years, and it is a modern well e uipped plant. They have
about 30 people in a 16,000 sq. ft. plant.

They have at least ten banks of quadruple arm polishing

machines, three Blanchard grinders, & Blanchard edger,
uum coating jars, a curve gfnerating grinder, and
rill presses, etc.

jreconditioned test facilities with
1itters, collimators, etc. They have no
automatic hig -gpeed production equipment.
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Variable Width Film Reader «2w June 30, 1964

I think their problem is a transient one and it is
common and peculiar to optics shops. For the past 9
months they have suffered from the local slump in aerospace.
Business has recently picked up and they are trying to
expand a bit, : B B ‘ '

The optical grinding and polishing labor market is
small and very specialized., An optical shop can't afford
to keep its full force on-durin% slack periods, and then
during full periods it has trouble getting the good people
‘back, While generally the same is true in any guaineas,'
it seems to be more acute in optics shops.
-r uspect they had some people on the routine part of
STATINTL tha condensers who ware a little less experienced than

they were thought to be, = = o

o ‘ ’ _
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27 May 196k

-Variable Width Film Reader File

The condenser system subcontract wag with:

The epplications called for 1% tolerance. Five (5) of
the elements varied with anywhere from 2% to 8% error.

leve!opment Branch, P&DS
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<: Variable width Eilm.Re%;;;> Contract

Azoowgzé;%?a)

e May 5, 1964

Since I was going to visitW
ugoegted 7 come up a a 80 Vigi
*{hia was good timing becausemad
ust rfinished a general purpose rear projectio tewer
and it was on display at their place.

This new viewer was a crash program with them, They
had designed and built it in less than 4 weeks in re-
spnse to a SAC requirement, The viewer was excellently
conceived and generally well executed, indicated
there were some details they were not saristied with
and would be improved. The ecable routing was obviousge
ly incomplete and they said the adjustment of the
condenser optics was not right, with an open gate we
could observe some color fringing at the high magnie
fications. This was one of the best general purpose
viewers I have seen.

The variable width film viewer was on the assembly
floor partially assembled., Tt was not being worked on
and I suspect the new viewer crash program had soaked
up all their manpower.qsaid they were waiting
for delivery of condenser lenses which had to be inhe
stalled and adjusted before they could proceed., It
appﬁarad as though all the major mechanical parts were
on hand.

The power supply for the 5 HW light source is in a
separate cabinet., It was line noise from this power
supply which was giving them trouble with the Computer
Measurements counter, This has been corrected now,
although they did not go into details,

Probably the only draw back of any significance to the
chines is that there must be access to the rear
T The machines for loading film volls, My personal
opinion is that the reduction in the number of mirrors
which this makes possible, more than offsets this.
dravback,
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April 1, 1964

Dear John:
Subject: Azimuth Indication - Job 165

The Job 165 rotation system is designed for Operator convenience only,
Its rotational speed is about 9° per second., If the operator has a physi-
cal reflex time of perhaps 1/3 second, the setting accuracy will be on
the order of 2 or 3 degrees. In order for an indication of 0.1° to be
meaningful, the tray would have to be capable of being set to the same
accuracy. To obtain that accuracy, a different motor and control cir-
cuitry would be needed, At least 50 hours of engineering plus probably
!'in parts would be required. Indication of the angular position
should be taken from the granite doughnut. Several approaches have
been discussed:

a. A flexible shaft to a Veeder Root counter on the console,
b. A flexible shaft to clock type readout.

C. Encoder geared to ring gear with up and down counters displayed
on the panel,

d. A shaft position encoder with 3600 increments for directly wiring
to Nixie readout on the console.

e, Putting an azimuth rirg on the joystick as planned. This will pro-
vide the lowest cost solution but is accurate only to about 1 or 2
degrees.

f. Scale marks directly on the granite with an optical readout,

d. Substitution of synchros for the mechanical couplings suggested
above,
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The cost of materials for this requirement would run from a minimum of
or the least accurate (e) up to —for the more accurate {c or d},
€ would not want to recommend a system unless we were a little clearer
in our own minds as to what the end use would be, since there may be
ways of achieving the same end for considerably less money, Certainly,
if it is to be incorporated into the existing machine, we should take steps
to do it immediately.

Very truly yours,

WHM:jb
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25X1A
RRGISTERED
25X1A
25X1A BURJECY @ Contrect
Eefevence is made to recent request and disewssion concerning
approvel to relesse certaln information concerning the use of
1iquid freon for cooling a film viewer developed wnder subject
econbract,
is will serve as Combracting Offiesr*s suthorization to
release the informatiop as outllned sbowe, with the understanding
that no mention of this sponsor is to be made,
- Your cooperstion in this matter 1o appreclated.
Yery truly yowes,
25X1A

GROGP 1 !
o - Excluded from automatlc

Approvegrhli:soéaﬁﬁ;! as 33509!1!*0'8[9'7 a?lA'RDP78B&47 . %2%1%?’%@3&3
is prohinitad by law.
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L7 March 1964

MEMORANDUM FOR THE RECORD

L. On the 6th of March, the undersigned accompanied byF
visited to review the progress e
Variable W1 1 eader. In addition, we gat in on g Presentation

given to SAQ bersonnel on a new film viewer which-is developing as

2. Due to the recent diserepancy in secyprit
Security problems were discussed with
of both partieg that-n

approved or in Processing.

3. -o_ptical consultant, was on board for
most of the day and I hag the oprortunity to discuss the VWFR optical
system which he designed angd also briefly discuss the resulits obtained
on the DSMP for which he algo did much of the optical design. Some of
the more important considerations discussed were:

C tifications, the
It is the opinion

b. equested data op Screen intensities achieved
on the DSMP 1o aid him in hig analysis of the design. had some

data availsble and I will take additional foot candle readings when
time permitg.

c. *sta’ced that full lamp intensity must not reach
the projec ion Ienses on the VWFR for any extended bPeriod of time
(open gate, full Llamp intensity), Normal Drecautions are being
taken to guard agsinst this,

d. The only filtep Planned for the optical system ig the 8"x8"
Diachroic mirror, Thig will have g 34 or Mvtcutoff.

€. Corrector elements have been designed and ordered for the
24X and L8y lenses, The function of thege elements ig basicly that
of a field flatner ang ¢ i

lens barrel,
£ The data on the eliptical reflector hag

ven !o- so
for clearance 80 that we mey discuss thig data directly and uge his

not been gi I asked him to ri17 out a Form 1841
services again if reguired,

00020004-
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25X1A 4. The readout electronic counter indicated in the last
greport were discusgsed with Apparently there are no
25X1A ous problems involved and rely a matter of proper communics-

tions. They have successfully operated the counters and feel it is a

matter of properly connecting them. 7%, 425 s/mce been  clinfoed. THe /M«L/e.,
was dee fp a sﬁv,///'iy Crror,

25X1A 5. The control panel was reviewed bymnd several small
changes were made in the physical location cme oI the controls., I
requested that the transport mode switeh be deleted from the panel and
the functions interlocked directly with the controls. T also requested

that they not delete the speed range selection conmtrolled by magnification
selection as they indicated in their last report.

25X1A - . crsonnel present at the Film Viewer presentation were

25X1A

The basic specifications for the

viewer are:

a. 95"x93" maximum aperture at 3X, with 6X, 12X and 30X pro-
Jection on a 30"x30" screen.

b. Overall dimension of 87" long, 343" wide, 68" high with an
estimated weight of 2400 pounds.

c. Light source - a 1500 watt tungsten lamp with screen bright-
ness spread of + lO%. No figure was given as to the nominal bright-
nhess achieved,

~ d. The projection opties and transport are to be a removable
subassembly for easgse of maintenance,

7. Delivery of the lst unit would be four months from receipt of
order with additional units of approximately two a week thereafter. Much
of this production schedule is based on roducing most of the units at
A breadboard printed Clrcult MOLOTL ransport was displayed for those
bresent. The smoothnegs and handling qualities appeared far superior to
anything we now have in-house. The design of the viewer is an in-house

effort utilizing the experience and knowledge gained on the VWFR, MPS and
similar measuring brojectors with critical transport and optical problems.

25X1A

evelopment Branch, P&DS
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Dear John:

At your request, we are going to reincorporate speed range
selection with the magnification selection.

Joystick placement will have to be on the right of the hand-
wheels, because of physical restrictions of synchro trans-

mitters inside the console. Console dimensions are being

minimized. To this end, the synchro transmitters are being
mounted perpendicular to the panel.

We are considering the implications of separating different
- items from the machine for placement elsewhere to eliminate
heat, vibration and maintenance problems.

Otherwise, nothing much to report since the last letter and
your visit March 6, except that the hardware is continuing
to take shape in satisfactory fashion.

Very truly yours,

STATINTL

WHM:jb
cc: Contracting Officer
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March 2 1964

STATINTL

JOB #lvd Removal of Components From Frame to Outsidg Location

l. A.) Cooling of prusent heat @xchanger cannot he acesmplished by moving

it outside with ambicnt tomperatures apove 70° F. usin¢ Freon. -- With
“Amplent temperature at 100° F, Freon will boil and no heat ¢xchanger can be
'.istfd,

- #.) (1). A possible solution would be to circulats water through lamp housing
instead of Freon, This is 5 times as efficient but requires 2 smaller pumps
- and 2 scparats liquid circuits.
(2). Tap water could be used which would eliminate one pump., No problem
with algae since water doesn't pass through licht path.

2. Tank, No problem moving out, out must provide a min, of 2-1/2 - 3 ft, drop
in level for gravity drain.

3. Compressor, No: problem. Find out distance from compressor to outside
location,

4, Reduction of BTU's in Room

5 KW for light - 4 KW Removed, out.
L KW Pump and Compressor . 1 KW Removed, out.
I KW El=ctronics '
-’ .5 KW Ushic Power Supply
7.5 KW Total

Leaves 2,5 KW in Room Instead of Estimated 7.

7 KW =56.8 x 7 x 60 = 25,000 BTU/Hr. approx.
2KW -56,8 x2 x 60 6, 816 BTU/Hr. approx, left

it

2. Power supply (Ushio). How far away from unit is new location? 10 ft. would
be permissible, -- Involves wiring, conduits or such, 2 heavy lcads to lamp,
4-t leads for controls.
. Reasong for moving: '
A). Heat 500 w,
B). Fan Vibration
). Possible Electrical noise.

L. Humidity, barometric pressure changes won't affect performance of either 5
ump(s) or power supply. -- main concern is ambient temp, when above 70°F.

Room temp. of machine shoul_d still remain as specified.
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STATINTL

Dear John:
W  Subject: Questions Regarding DSMP and VWFR

1. DSMP - Mercury Vapor Lamp

We have discussed with the manufacturer of the lamp the necessary
precautions in handling, storing and disposal. In all respects, they
recommend treating this lamp exactly as you would an ordinary fluo-
réscent tube. I would add that when a lamp is being discarded, it
should be wrapped in cloth, placed in a trash can and broken.

There is not enough mercury in this lamp to create any toxic effects if
it explodes, This is the worst condition,

In handling the lamp while it is still in operable condition, avoid con-—
- tacting the glass with your skin so that no perspiration or skin oils will
be deposited on the glass.

The lamp should be stored as you store any other g-lass vessel which is
fragile and pressurized. Several layers of cardboard surrounding it, the
whole in turn being placed in a fairly strong container, is sufficient,

2, DSMP - Lamp Housing

Our disassembly of the lamp housing indicates that the deposits you
observed are primarily inorganic salts resulting from electro-chemica.
action., To avoid this in the future, we have plated the entire assembly
with a kanigen nickle plate which should provide protection against this

; type of action in the future. It m:ght be a wise idea to check the pH of
your water supply and to treat the water to be slightly alkaline or neutral
if the: is possible. The heat glasses have been replaced and new gaskets
have Lcen incorporated in tha system. The housing was Pressure checked
with water at 1¢ psi, a smalil leak was found, and sealed. Ancther test
at the same pressure showec no leakage. The housing was shipped with
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the lamp in place and héld by extra rubber padding inside the housing.
This padding must, of course, be removed before operation, and the
lamp carefully centered in the window of the housing.

3. DSMP - Beam Splitter vs. Prism

We feel that there is little difference between the stability of a projected
reticle and one which is etched on the screen. However, the obvious
comments are that the projected reticle can be designed into the system
in such a way that any temperature or Optical effects Operate equally on
it as on the projected image from the film. This would, of course, not
be true with a reticle etched on the screen. Motion of the screen with
réspect to the film is more likely than motion of a reticle projector with re-
Spect to the film because of the distances Separating the screen and film

T as compared to the distances Separating the reticle projector and film,

Iespect to the projected image will be slow when compared to the time
needed for a given set of measurements, we feel g reticle embedded
in the screen wil] Prove satisfactory,

S, VWFR - Lamp Housing

The machine section sent to you on February 13, 19 64, shows the lamp
housing located on a bracket at the rear of the machine, The housing
is made removable SO as to romply with the overall machine length
limits. Tts location was dictated by the optical path length required,

Very truly yours,

STATINTL

irector of Operations

WHM:jb

4-3
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STATINTL
February 14, 1964
-
Dear John:
We enclose the slides you requested of the sec-
tional drawing of the variable width film reader,
I hope they are satisfactory.
If you wish further slides made of other portions
of the equipment, we will be most happy to help.
Very truly vours,
-’
STATINTL

WHM:jb

Enclosures
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STATINTL
February 13, 1964

-
Dear John:
Enclosed are two copies of Drawing F-188, Variable
Width Film Reader Assembly,
Slides of each view will be completed Friday, Feb-
ruary 14, 1964,

Very truly yours,
STATINTL
-

or o perations
WHM:jb

Enclosures (2)
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STATINTL
February 4, 1964
-
Dear John:
This is to confirm receipt of two bidirectional counters,
one synchronizer unit, one front panel, and miscellane-
ous cables.,
They are functioning satisfactorily and are now incor-
porated in the experimental system.
-’
Very truly yours,
STATINTL

Director of Operations
WHM:jb
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STATINTL
l

29 Jenunry 196k

STATINTL

Desy Bill:

would like to meke the following recommendations:

1. Decresse the depth as much esa possible without erowding it

(f I have discussed the control penel design with seversi individusls eng
[ edther mechenicelly underneath or opemtimany‘w top. I heve no

2. If the operetor cen reech the penels beside the scpraeg
without leening forverd enough thet he muet leeve the chair, I
would like the folloving controls pleced on the side penelss
(1) Brightness, left side, (2) Pocus, right stde, (3) Megnifi-
; cation selector, lefi side,

- 3. If you feel it practicel $0 put the shove controls beside
the screen, the film slev control could be moved 1o the left side
with the rotation control end the joystiek end messure slew con-
trols could be moved up.

L. T Aiscussed the poseible sddition of & ¢llp similer to those
uzed on clip bosrds with Deve during my last visit. I woula EPpIrO-
. clate it if you could look into the rossibility of instelling this
an the extreme right -tde 50 thet the operator could heve somewhere
%o place reference meterizl or e writing pad, 1f he so desired.

I would eppreciate your camrents on the abave suggestions ¢g ascon sg you
bave hed time to consider them.
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27 Jenusry 1964

" MEMORANDUM FOR: Assistant for Plans and Development

s visited on the 10th byW
Lo re e progress of the Varieble

2, The project, in general, 1s going sabisfactorily, but a good feel
for the performence cermot be achieved until they start testing. The optical
design by 18 now complete. The condenser system utilizes thirteen
difPerent elemenis IOY the four dalfferent magnifications {ell not in use ab
one time) and mey be over-sophisticated. Drawing and gpecifications were
prought back end have been hend-carried to + for comment. At least
two of the condenser systems are aspheric and reguested informetion on
‘possible vendors gince this is now the eritical path in determining delivery.
The neme of was forwarded to them as & possible source. ogyqa

Tt was sughested that substitute condensors Dbe considered for the check out

phases to expedite delivery 4f 1t dld not materlslly increase costs., The

3, They estimate they can achieve approximately 870 foot-lamberts open
gate at U8X utilizing & Yenon 5000 watt source. A sufficliently lerge Freon
+ank has been incorporated to insure & minimm of two weeks before refilling
under normel operating conditions, It will be used to cool both the film

and lemp housing.

4., At present, they estimate delivery by early April if no wnexpected
problems are encountered in check oub. An installstion engineering form was
glven to- to £i11 out and return as soon as poasible, and B Cross gection
drawing of the mechine was requested to show the relative position of the

yarious sub-28 geribllies,

5, Due to the lerge size of the liquid gate and associated trangport
equipment, 1t wes necessgery to increase +the overall width to L& inches. This
i@ wider then deslred, put will allow for decrersing the complexity of the
aontrol panel by putting some of the controls beside the screen.

6. A potential problem ares may exist in the Y or traverse motion but
sufficient room exists on the beae to put an additionsl guide on if required.
Another ares to be closely wetched is the vibration dampening from the freon
chiller end pump. Rmey be necessary to separately mount these elements.
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STATINTL
January 20, 1964
- Dear john:
Confirming our letter of 11 September 19 63, viewing
will be through the base, with emulsion down.
Film will wind as in the sketch below.
 t
Very truly vours,
STATINTL

WHM:jb
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Item Delivery Date
Ball Screw 12-23-63

Wy
Granite Doughnut 12-20-63 00 %,.;«6—"‘
Main Castings 12-16-63 d ”"f’
Air Bearings 12-16-63
Circ. Ball Bearing 12-18-63 (Shipping date from Mich.)"
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App

November 11,

=

We have looked at the Micro Nikkon lens as you suggested,
but find it unsuitable as a projection lens.

states that the resolution drops to
used as a 30:1 projection lens.

lines/mm when

The field required at 24X is 1.2 inches square. The lens in
question, when stopped down to 3., covers only 20 mm
square (.78 inches square).

Resolutions mentioned are for monochromatic light. The
Variable Width Film Reader using a Xenon short arc will

produce a continuous spectrum.

Thank you for the suggestion.

Very truly yours,

DBA:jb
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Projection System

Specifications due from-lB December 1963,

Lenses to be purchased:

Delivery of above, 1 January 1964

Condenser System

Specifications due from- 23 December 1963

Cost of cond. lenses approx _

Earliest est. delivery, 15 February 1964
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16 October 1963

Dear John,

1. We have decided to use the Ushio 5KW Xenon Lamp, Model
UXL 5,000 DK, Some parameters of this, the G.E., Hanovia, and
Plasmadyne 5 Kw lamps are tabulated below. The small bulb
dimension of the Ushio was the major deciding factor between
Ushio and G.E. Plasmadyne was rejected because of the volume
of auxillary equipment, and projected maintenance problem.,

[ o>
Y AR

D L L, Del. -

Ushio . 23/8" 15" 16 3/4 30

G.E. 31/2" 16 13/16" 19 1/2 30
QOJ -
- —J

Hanovia 3172 90

Plasmadyne l11/2" 12" 90

2. We have also decided to turn the tray and not use Pechan

prisms for image rotation. This will give us the best possible
picture quality., There will not be the light loss with prism,
Or possible runout of image, nor any chance of image degrad-
ation due to thermal Creep in the prism,

Very truly yours '

ngineer
DAW:plf

cCt
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STATINTL
11 September 1963
-
Dear John:

STATINTL Confirming the telephone conversation with_ this
week, we will bulld the final machine with the emulsion side
of the film down. We are proceeding on the experiment with
the emulsion side up.

Sincerely,
-
STATINTL

DAW:1hf
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5 Spetember 1963

MEMORANDUM FOR THE RECORD

SUBJECT: Trip Report Covering 19 Through 27 August 1963

25X1A L. A visit was made to our
25X1A to discuss contractual actions with The contract
for 20 viewers was finally signed wil exceptions from the agreement
reached during my last visit. On the production of the first eight units
under the contract, the machines will be bullt with the same drive unit as
the TOSM units now in-house. A price reduction was agreed upon due to the
change of specifications. In addition, the first elight units are to be
delivered on a redeterminal downward basis instead of straight fixed price,
No changes were made in the penalty clause for the first eight units. The
terms of the additional 12 viewers and 2 Navy readers remained unchanged.

25X1A 2. On 20 August 0 review development /
of the new reader. D 0 € reader thus far has proceeded on or

25X1A ahead of schedule (for more complete details of brogress refer to the
9 August monthly report and PERT chart). The Present plan calls for
demonstration and testing of the liguid gate on or about 16 September.
If no unexpected difficulties arise in the breadboard liquid gate there ig
a definite possibility of an early delivery. For the brototype viewer how-

Contract Stati

19 August

25X1A ever, 1t will be necessary to use a conventional condenser 1 ource
since considerable work ig still required on the esign.

25X1A _ To aid in the design for the ser system ans to utilize the

25X1A o consulting services Ofﬂ;‘ho has considerable experience in this
field. Additional informantion 1s required by- on maximum acceptable

25X1A dimensions of the machine and specifications or samples of various sizes
of film spools to be used. This information will be collected and sent
as soon as possible. In addition, they inguired if we had a firm require-
ment to view large quantities of 35mm film on the viewer. Since no 35mm
systems requiring the capability of this machine are known it was decided
to release them of the requirement for measuring on 35mm film. This will
allow the 35mm position allocated on the vacuum caption to be used for one
of the other proposed film widths and will not breclude the use of the
instrument for viewin nly '35mm £ilm. They informed me that they plan to
25XAA use a haft Encoder on X giving 4096 counts per revolution

and a haft Encodes on Y giving 1 unts per revolution.
25X1A require a 4X preamp and the a 2X preamp to give
25X1A film movement resolution. i een taken to include

these preamps in the ontract for the readout
25X1A electronics.
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- the afternoon of the 22n4d,
b o review their chip stora,
people who worked wit

SECRET
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Of concern to the echnicians who installed the Dual Screen Measuring
Projector was our ability to keep the instrument in top operating condition.
They stated that“averaged less than 15 minutes a day working with
them during their gt visit In August and showed little incentive to learn

about the electronics. A copy of their inter-plant communications concerning
the DSMP has been placed in the job file.

3. On the 21st and the morning of the 22nd of August the WESCON Con-
ference was attended. This was one of the largest trade shows ever staged
and the literature obtained will be disseminated through the staff as
appropriate. Of interest was the large number of lasers on display.

nd I visited the || NEGN

. This is the same group
n the Minicard System and have
v151ted us here several times iscuss thelr Magnacard System. They now
have on the market a 16mm by 32mm system that accomplishes most of the
functions of Minicard, plus having additional characteristics of its own

at a small fraction of the Minicard cost. Of particular interest was the
fact that they are reading the chip BCD code with a 1ight modulated bank

of photocells instead of the CRT raster technique. The advantage of this
system is simplicity and relatively low cost.

5. and I also visited n the
22nd to see the HTA/5 prior to shipment able TO operate

it during our brief visit.

6. On the morning of the 23rd I visited

to review the progress for the readout devices TOT / e
H}hlp Comparator. Work is progressing on schedule and they
plan to mee eir 1L October delivery schedule. However, they had made no

provision for the preamps required by thmachlne as previously described.
They will look into this and report to me  sSnor ly on how they can best incor-

porate them in the equipment. As it now stands, each unit will consist of

3 rack drawers. A four foot cable will ovided between the control panel
and the rack drawers for theﬂnd a 6 foot cable for theh

T. The Wa.s
visited on t ra, e lltlear asolver 1s progressing
according to schedule and a demonstration of the feasibility breadboard can
be arranged anytime after the 16th of September. A complete monthly progress
report for the first month's work is on file. TIn addition, they are looking
into the possibility of connecting their telecordex to the Teletype Model 35
in response to a TID requirement for a Flexowriter replacement.

8. On the 27th and 28th of August new
facility in was visited. € new plant Is about Twice
elr O

the size of acllity and well laid out. Additional equipment

Approved For Release 2001/08/07 : CIA- ‘R) P78B04747A001200020004-3
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availlable at the new facility consists of a new milling machine, a larger
capaclty lathe and a variety of glass polishing equipment., Their manpower
has been raised back up to the level it was about eight months ago when they
decided to move to*and subsequently left it drop. At rresent they

plan to hire additional personnel to increase the labor force. Of importance
is the addition of an electronics engineer and an optical man,
-o their staff. They eventually O se up in a

separate plant and establish an optical capability.

Fspent the entire time I was there opersting the mirror polish-
ing machine and I was given no formal opportunity to discuss the viewer
development with him. However, in an informal coffee break discussion, he
expressed the opinion that the optical design used in the seride’ was at
best a compromise design and could never give the optimum results we degire.
In his opinion a separate condenser system 1s required for each magnification.
As yet however, he has not been given the opportunity to work on the reader

. or viewer degign and apparently has spent most of his time with the company

polishing mirrors. He has however, determined the magjor cause of the color
fringing of the viewers in-house and has eliminated a large part of it by
repositioning the two upper (smaller) condensers. This is a modification
that should be eventually made to our TOSM viewers.

Virtually no progress was made on the electronic readout for the readers
since my last visit. However, they were able to operate the reader transport
and 1t offers promise of being considerably superior to the TO5M transport.

They are now in the process of com leting L viewers, 3 of which are
still to be delivered under Contract and one as a replacement for the
rototype we loaned them for the reader development. They plan to have
ese units ready for inspection by mid-September if they can get delivery
of the control panel switches. TIn addition, they have the first four cabin-
ets in-house for the eight rush viewers under the new contract. They plan
on having these ready for shipment in early October. As of my visit they
had not assigned anyone to begin work on the 12 additional units under the
new contract.

While there I noticed they were using 20 guage wire on the electronic
sub-assembly to connect the external power line with the lamp and other
electrical components. That is they were running the entire current used
(15 amp fused) through 20 guage wire. This may cause voltage drop to the
lemp and other components thereby reducing efficiency. All machines deliv-
ered under Contract should be checked to see if adequate wiring has
been used,

While at * representative of-visited to discuss possi-
ble modification o e Alr Force viewers. He was not aware of the desgign
difference between the and was planning on one modification
kit for both machines. 08T O e proposed changes which the Air Force

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3
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requires however, are more in the field of human engineering rather than
performance and may not be of interest to NPIC. The items of direct interest
to us however are (1) better lamp cooling (he brought a sample of a bulb
fused to the diachroic filter), (2) venting the motor housing to let the

heat escape, and (3) improved film handling characteristics of the trans-
port. We plan to get together in Washington to further discuss these
changes.

o sumiery of [ ¢ ovcro)l verfomence
level should improve. owever, two major problems may continue to exist.

These are: (L) the need for higher caliber technical personnel with the

freedom to design e ment to the best of their ability. (2) Convincing
Mﬂmt when he accepts a contract with a firm delivery
-’ ate a e 1s obligated to make every attempt to meet it within normal

contractual practices and not slip small extra Jjobs in which delay delivery.
Both of the above deficiencles have been apparent during my frequent visits.
I feel that both of these points can be clesred up by more rigid specifica-
tions written by NPIC and firm contractual delivery commitments, involving
penalty clauses if necessary.
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STATINTL

5 August 1963

STATINTL

Deaxr Del;

Bnclosed sre drevings showing the physical dimensioms of the
sounters for the reeder. I ap not sure yot vhether it will consist
of 3 or & reck drevers ss outlined. The control penel is to have
& & {four) foot ceble comnecting it to the counter.

A% present the delivery date ig set for Gotober 15th, so you
should be sble to get it shortly theresfter. If any questicmo arise
gver the packeging problem, pleese contact me.

Bincerely,

Enclosures
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Vibrafion
Adjust Y handwheel clutch.

Joystick to give equal speed on both axes for 45° displacement and the
speed range was to be controled by the magnification.

Scan control switch requires more positive neutral detent position.
All three film drive controls require adjustment to make them positive.

Freon level indicator is in a poor position. The chance of it being broken
or loosened, developing a leak,is great where it is.

Freon air pressure regulator requires replacement or adjustment.
Freon is not completely dried when rewound on supply spool.
Film scan control speeds must be adjusted.

After alignment, take intensity and resolution readings at all magnifications.
On light intensity readings record lamp current.

Have to vent the film supply caset for reloading.
Lower magnification switches.

Focus control speed range to be changed.

Put light shield on rear of cabinet.

Move heat filter and air cool.
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June 1963

VARTABLE WIDTH FIIM VIEWER SPECIFICATIONS

1. SCCPE

This specification details requirements of a yesr projection varisble width
£1lm viewer.

2. APPLICABLE STANDARDS

The viewer, suxiliary egquipment snd support equipment shell be Built %o best
smmercial stendards except on opticsl quality which shall be bullt to standaxds

o~

s specified in MIL-SID-150A. Due consideratioms will be given to the reguive-

ment for operation and meintenence by semi-skilled persomnel. Final aecceptance
teste shall be performed at the finsl destination as specified by the coutyamcting
officer.

3. DESIGN REQUIREMENTS
3.1 GENERAL CONFIGURATION
3.1.1 Overall width shall not exceed 345" with all penels collapsed
or removed to facilitate movement through 36" office doors. Maximum +time

for preparing the washiine for movement through doors not to exceed 15 min-
utes. The overall height shall not exceed 80",

3.1.2 Projection of the image shall be through a rotatable platen
to allow imsge rotatiom without using optical camponents such as dove

re-y  prisms, vhich introduce distortion end reduce resolution.

3.1.3 The film transport shall hendle 35mn through 94" wide f£ilm.

3:1.k  The center of the viewing screen shall be of the same height
as the eyeslevel of a 5'10" operator seated in a conventiomsl office chair.

3.2 QPTICAL QUALTTY

3+2.1 The prime cbjective of this design 1s to produce a practical
film viewer having the ability to resolve 8 lines per millimeter per pover
on axiss Minimm acceptable resolution however shall be 6 lines per
millimeter per power on axis. At no point over the projected image area
shall the resolution fall off by more than 154 the on axis values., It is
undexstood that the resoluticm is to be read on the projected imege plane
as related {o the film gate with & closed platen.

3.2.2 The optical system is to be s0 designed that when the image
is in shexp focus there shell be no color fringing apperent on the screan
vhen viewed with s 10X megnificetion sssist: Geometric distoriion of
images shall not exceed 1/10 of one percemt when projecting a calibrated
grid and measured at the scieen.
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3.2,3 Lenses to be used shall meet the sbove resolution sné distortion
requivements and provide the following megnificetioms within + 5% 6X, 12X,
end 30X, All three lenses shall be of = type lmown as apochromet (Achrematic
vill not be acceptsble). All projection lehses ghall have a1l air to glasas
surfaces anti-reflection coated. '

3.2.4 The lenses shall be mowrted in & four position turrent which
incluies one spere position availeble for future use. Lens selection and
positioning shell be comtxolled by four switches mounted on the control

panel.

3+2.5 The lemses shall bde par focused so that when they ere inter-
chenged, the imsge shall be in focus. In eddition, an operstor fine focus
eontrol shall be provided for viewer adjustment,

3.2.6 The condenser lens system shall be designed to consist of ele-
ments with proper surfaces (sphericel end/or aspherical) so thet the corrected
system will be as free of spherical and chromstic aberraticns ss possible,
i.e. & wiform high intensity illuminating beem is required. The condenser
lene shell be sdjustable or interchangesble in order to cancentrate the maxi-
man 1light onto the £ilm plane cammensurste with magnification chenge, The
12X magnification will be optimized,

3.2.7 The mirrors used for reflecting the projected image shall be e
high quality eluminized front surface mirror protected by silicon monoitlie
coating. The minimum accepteble standard shall be no less than 1V thi-k
with no more than I light fringes per inch. Mirrors shall be moumted on &
three point auspension system for eese of alignuent. Care shall be teken
to prevent a loss of resolution due to vibretion in the mirrer gystem,

The mirror mounting system shall be of sufficient tolerance to insure that
no free play exists in the mirror mounte.

3.2.8 The vieving screen shall be & mintmmm of 30" x 30" and be
Folacoat LS75BG on 1" water white plate gless vnlaess notified otherwise
by the contracting officer. It shall be so mounted in the frame es to
poruit rapid removel from the front of the machine.

3¢2.9 ALl optical compoments shsell be 5o mounted as to allow adjust-
ment of the 3 major axes of rotatiom to allow precision alignment.

3.3 LIoHT

3¢3.1 The minimum aceeptable limit shall be 200 foot lamberts at all
magnifications as meesured at the viewer's side of the screen. (1 foot
lembert = 1 pie cendles per square foot), The desirable 1llumination at the
scraen is 1,000 foot lsmberts. Between any two points on the screen the
light, intensity shall not very more than 15%.

3+:3.2 The light source shall be positioned in the optinum burning
position as specified by the manufacturer.
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3.4 cooLImg

3.4.1  An exbaust type filtered eir system shall be provided enmsur-
ing sdequate colling of the light source to minimise premsture burnout of
the ligh; source and other glass breakage due to heat.

3.4.2 A filtered forced air system shall be provided for f£ilm gste
and condenser cooling. Maximm acceptable film telpperature within the
£ilm gate 1s 130° F. with en embient room temperature of 80° F. or below,
with a piece of silver halide film with a fogged density of 1.0 completely
filling the entire f£ilm gate.

3.5 FIIM TRANSPORT

+5+1  The viewer shall handle up to 500 foot rolls of 5', 6.6', &'
and 92" wide £ilm em Aiyr Force standard spools, end 1000 foot rolls of
30rm and 7Omm wide £ilm on standerd Air Force spools. (Meximum reel
diemeter 101")

3.5.2 Comtinuously verisble flo-f1ilm movement in forwerd and reverse
shell be provided. Minimum accepteble drive speed shall be .1 to 5 inches
per second with sufficlent control to insure smooth image movement on the
screen throughout the specified renges. The drive gystem shall use DC
gservo controlled printed circuit motors. BSmooth Insge movement is inter-
preted to mean there shall be no noticeable Jerking ox sporadic movement
of the projected image to the unsided eye.

3453 Revwind epd fast foxward drive shall be provided by 2 varisble
control. A meximum rewind speed of 250 feet per minute shall &e provided.
Sufficient control of the brsking system shall be maintsined %o insure
smooth stop motion vhen the varisble comtrol is returned to the stop
position.

3.5.4 TImege positioming controls shall be provided vhich allow the
operator to bring any portiom of the film freme into viev et the center
of the projection screen. The latersl movement of the film stage shall be
accampliched by e DC servo drive utilizing printed circuit motors. It is
also required that the operetor can rotate the £ilm stage through a full
360 degrees. Electricel rotetion comtrol shall be provided.

3+5.5 Film Tremnsport control logic shell interlock the £ilm trems-

port operetions so thet it will be impossible for en operator to demsge
film by improper sequencing of film transport controls.
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3.5.6 £ilm sperture shall measure no less than 5' x §' and
shall have a sz platen to hold the film £flat vhile viewing. The platen
shall be designed to accommodete 35mm to 93 f£1lm of verious thicknesses.
An aljusteble dark slide is to be provided to accommodnte various width f£ilm.
On transport scenning and £ilm slew positions the film gate shall be such
as to pravent the £ilm fyom coming in contact with the upper platen. This
does not apply to the condition in vhich the platens are in positive cantact.
Adequate control shall be exercised to maintain the entire projected image
in sharp focus in the scamning mode.

3.5.7 All surfaces coming in comtact with the film shall ba elther
highly polished or of materiel vhich will insure a minimm of surface
scrateching. Except for the metering roller which shall be rubber.

3.5.8 A footsge counter shall be provided. Foot indication will be
displayed in lower left hend corner of screen. Counter shall be reset by
control panel switch,

3.6 REIECTRICAL

3.6.1 The film viewer shall operate from a nominal 117 volt, 20 ampere,
60 eps. single phese circuit. All circuitry is to be so designed so that
intermittent surges ranging from 95 volts to 125 volts will not materielly
affect the cperatiom of the isatrument. All electrical and electromic
parts will be of the heavy dvty, maximaor relisbility type. Indicator
lamps shall be provided for each fuse holder spi relsy, and the fuse holder
shall be maxrked to indicate the correct ampersge.

3.6.2 A chessis and cebinet grounding wire shsll be included in the
AC line cord snd terminated in & stepdard 3 pin comnector. The chassis
grounfing wire shell be run to all major electrical sub-assemblies within
the cabinet =0 as not to rely upon the cabinet itself as & comductor. All
electrical perts shall be attached to the chassis g0 a8 to insure a positive
ground (eliminating the effect of paint end snodizing).

3.6.3 To expedite maintenance, an electricel eircuit disgrem shall
be permsnently ettached to the inside of ope of the cebinet covers.

3.6.4 The viewer sball be designed to operate cn a production line
besis. Therefore, it shall feesture top relisbility end mainteinabllity even
though cpersted by semi-trained persommel om a 16-hour, 6-day week schedule.
All circuits will be designed to be feil-safe, properly fused end dust
covers or sealed components used where required.

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3



Approved For Relca%e 2001/08/07 : C|A-RDP78BO4747A0(¥00020004-3
S5«

3.7 SERUCTUAL QUALITY

3.T.1 The cabinet frame shall de constructsd of mo less than 10 gauge
1§"Wm,mmm.mm.,mwmnwbormum
less then 16 gauge reinforced atesl. If upward facing mirrors are mount
o the floor of the cabinst thay shall be reinforced with laminated
hopeycorb or square steel tibular material. The cadinet, fils transport
and optical elements shall be of sufficient rigidity to ineure that moving
the machine within a building (through elevators att.) will not degradate
ths optical quality of the projected image. :

3.7.2 The structurel rigidity of the viewer shall be sufficient tc insure
that light taps on the control panel or other soctions of the cabinet does
not iatroduce any vidbration or imege Jump on the screen as viewel with the
unalded aye. ‘

3.7.3 The viewers shall be equipped ﬂth 5" Qlameter casters for easy
relocation within aen office building. In addition leveling jacks shall be
provided for permanent lobation purposes. : S

3.7.4 Projection and overhanging edges waich voum injure mdpmto'r
or maintepdnce perscanel will be reduced or elismtnated ¥here possivle.

All edges and corners of the cabinet will be rounded.

- 3.T.5 BSpecial considerations vill be given to deaign for eamss of
mintenance. Access doors, panels, or covers will be provided for eagy
agecess o parts requiring periodic access. o

B :

 3.7.6 ALl operating controls shall be conveniently located within
the reach of s comforttbly seated operator. Comtrols vill be grouped by
function and sultebly identified. Operation of controls will follow

esteblished conventions, such as clockwise for increamgs, etc.

3.7.7 A\l hardware (screws, bolts, etc.) will be of Amsrican Stend-
are sized with a minimum of type apd sizes used. Jf any special toole are
required for dicasserbly or agsenbly, one each ehall be furnished with each
mschina. Sheet metal or self tapping screws vill not be used. Assembly
bardware shall be replacadle by AR estandard assesbly hardware. .

3.7.8 All surfeces ghall be of & corrosion resistant type or will be
suitably treated to protect against corrosion. Special consideration is
to be given to weld joints for corrosion refistance. Painted surfaces
shall be protected with suitable umdercoating before application of finich
coats. The entire interior of the cabinet (other than lenses and mirrors)
vhich is exposed to the light path shall be coated with a non-reflecting black
coating to the extent that no reflected 1ight shall enter the optical system.

3.7.9 Parts requiring lubrication shall be eesily sccesssble and oil

holes end grease fittings will be provided. Wherever possible, sesled
‘bearings of the pre-lubricated type will be ugsed.
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L, MISCELLANEOUS

k.1 Complete system emgineering drewings shall be sulmitted for the con-
tracting officer's spproval prior to beginning construction of eny units.

h.2 A kit of initisl spere parts and maintemence materials shall be de-
livered with eech viewer. Items to be included but not necessarily restricted
to ares

. U each projection lamps

b. 4 each platen glasses (of easch type used)

¢. 2 esch heat glasses (of each type used)

4. 1 pint lens and mirror cleaner

e. 5 each fuses {of each type used)

f. 1 can of touch up paint

g. Recommended 6 month operating spere perts list.

4.3 An operator's imstruction book and a camprehensive technician's
maintenance book are to be delivered with eech instrument. Imstruction books
vill be writien to good commerciasl practice end comtein a minimm of cross
references.

bol Testing will be progressive throughout the development progran,
Periodic inspection to be performed st the contrector's plant by the contracting
officer's technical representative. A preliminery scceptence test is to be
performed at the contractor's plent prior to shipping. Finel acceptence testing
to be performed after delivery and installetion of the viewer. Attached are
the acceptance testing procedures, egainst vhich the viewer performence as
outlined in these specificetions shsll be evaluated.

L.5 Price quotes to be mn_and include threse camplete
sets of engineering drewings, and installetion by the comtractor's technical
persomnel.

4.5.1 1Installation shell consist of & complete mechenical snd

electricel checkout and optical alignment to insure thet the viewer is
opereting in peak condition prior to acceptance tests.
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VARTABLE WIDTH FILM VIEVER

1. EQOIT L
Tig apecification defines the test requirements anl the ta
mmn:?mtmmmmw risanoce of the tests. .

e tlovisg el b vh 1 $h pectoraag o tho reuicat st

a. Spectra brightness spot meter of tie type . STATINTL
b. Volt meter, of assuracy equal to RCA 3 Yoltomest 1'2
c. A 10X magnifier having & In soix:b:lo: capability of rudivs
1ines per millimster high coktrast. T
4. High ccﬁ:-aet resolution target of the Gurley Bo 8010-8 type on 5"
wids £i1m arranged in sécordance vwith 8 of change 1 to

:1.2.12.3 of IEL-S%D-150A 8 June 1961. The targets shall
mj the range from 4.+ O 208 lines per M
e. Opaqus film 5" width with a clear hole 0.5" in dlameter in the
center theraof. .

| 5" gquare £1la with black lises on clear back-
- wmmﬁ" mmmtg msq eter grid contained in Dietzen professionmal

g. Glyeerine cell 5" x 9" % 0:5" containing two stanlard pliten glessos.
h. Thers-o-meter; Simpson model 338 or . -

4. Powerstat, superior electiic model §136 or equal.

.1 Leup edjustmont: The cpaqua film with the 0.5" clear center (2e above)
ehal?.%e plmeﬁementha platens with the clear partion in the center::
the 5" x 5" aperture; a mirzor shall be pleced at 459 angle below the ple )n
but ebove the objective lemse; the spectra brightness spot meter (24 above
ghell be focused on the clemr opening of the £41m and viththulanpa.tm
suitable voitage the lamp shall be physically moved until the meter ;ﬂi@g{uﬁ:ﬂnﬂ
reading, this shall be done for all thres megnifications aw.bapanrac
threa skall be taken as the most auttableconprm“pos:tion.

L e ‘ eu of the regiler
b erine cell (2g above) shall be inserted in lieu of the
Plam;&ngﬁ%ﬁmOfﬁmh‘mtaﬂmmm"m“‘gwma'
fogumityoflaOahulbeinsermdand.theunahulhcﬂned maximum

with CP geade glycerins, the lamp voltage shall be brought to 117 volte

) 3 - '. L
Jesst 10 minutes; the probes of the therm-c-meter (2h above) chall then
Just outside of {:he concentrated light baalqand a t.eqpel ture veading ehall be

taken.
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rexved to follow the cross hair, if it should mot do so further adjustmext of

m ghall be made uatil) the émter‘ ber serean narkipg foum ' the érose: halr
for all lensss. SRR S el

5.3 With grid target (2 above) in the platen audl lemses kaving been |
miﬁywm as abé the geomstric distortion shall de read on the screen
vith a millimeter scale, should the &istortion exceed 1/10 of cne pumt_mm_
any poirit on the screen the mirrors vill be aljusted %o reduce it to thise .

5.4 If et time it is nscessary to afjust the mirrors the optical
cantzring of th:nylmes required in "5" sbove shall be repeated.

.5 Test for free play in the mirror momts shall be mode by
pr‘ésguge to the cormers of the mirrors, with the grid target (er avove 1:02!73
platen, sfter relecce of the mirrcr the displacement of the target shall
exceed 1/10 of one percent on the screen. .

6. ILUMINATION TWEBSITY

A , S . N “
‘6.1 With the lamp and lenses adjusted as in "3 end 3 above’, the lamp

voltags ehall be adjusted to 117 volts by means of the powerstst (21 sbove)

and the spectra brightmess spot meter (2 above) shall be focused on the viewing

serden with no f£ilm in the plsten. o :

6.2 Resdings ehall be taken st all target locations shown in figure 8 of

5.1.2.12.3 of change 1 to MIL-STD-150A ‘sxcept, for the extrems eorutr positions

"RY. Mhis shall be repeated for all lenses and/or magnifications. B

6.3 The minimm resding shall be mot lese. than 200 Teot lamberts however,
betwaen any two poimts on the screen the light intensity shall not vary by more
+han 1% percent.
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7. EESOLURION
T.1 With the optical system alined as required above, the lenges atoneatop
lsss than their maximum opening and with the lamp voltage at 117 volts the

resolution target (P4 ebove) shall be inserted in the platen and with the platen
closed rewm lution readings in lines per millimeter ghall be taken of ths screen
image with the aid of a 10X magnifier (zc abave).

T-2 Resolution reafiings shall be teken at all target positions shown in
figure 8 of por 5.1.2.12.3, changs 1 to NTL-S1D-150A except, for the extreme
coruer pesitions "B". At the higher magnifications the center target shall
be moved to oceupy the indicated positions for Yeading.

T.3 The on axis reeding shall not be less than § lines per millimeter per
r. The resolution at the off azu positim shall ia all cages De at least
percent of the on axis valuss.
T The resulting effect of sny astigmetisp, laterel chromatic aberration
or color fringing which causes a difference in the resolution readings for
the radisl and the tangential lines, of more than 20 peroent, chall be
construsd as not meeting the requirements of par 3.2.2 of the above viewer
specification.
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19 April 1963

\
\ MEMORANDUM FOR: Assistent for Plans and Development

1 THROUGH ¢+ Executive Becretary, TDC

\ SUBJECT s Bteff Study - Procurement of a High Quality ¥ilm Reader
|

| 1. PROBLEM:

\

b

|

To develop the higheat quelity ¥ilm Reader that the present state of the
\ art will permit to meet our increaging resolution requirements.
l
%
|

2 FAg 253

on our behalf,

25X1A KPIC currently has a contract with the for the
25X1A desiegn and conetruction of 6 Film Readers. B GO to

| *ﬁ 27 June 1961, The originel contract was for off-line operation
2BEX1A || W paper type outpubt whic s gubgseguently chenged to on-line operstlon in

1 the spring of 1962, To dat g been umeble to provide s prototype

| Reader and digitizing system for e on. The Film Reader they eare nov
25X1A | designing will consist of the basic 11m Viewer with a digitized

| film trensport end heavier frame an TYC o change is contemplated in

* the or lens system. Attached 2 te enclosures are coples of
25X1A | the valuetion of th 41m Viewer in terms
o5x{A | e OF tn8 Optics & t system, and specifications furnished the manufacturers

\] as criteris Tor new propossls.

| 3. DISCUSSION OF THE FACTS:
25X1A |

‘| Progress under the“contract hes been extremely

| poor due to @ number of factors, the mejor one being lack of reesonsble caliber

} ’ tectmical personnel, Observetions within the past 18 montha indiente they do

| rot have a sufficient nunber of either technilcal or production personnel to

\ patigfactorily complete their coumitments and have had & high turnover of design

b personnel assigned to work on the resder. Quality control has never been ade-
25X1A k quately applied nor hes any progrem scheduling been attempted. These observe-
o5x1A | tions heve been concurred with by varlous outside persormel visit

|

|

Film Viewer produced detsiled report on this evaluation hes
been included. OFf importance 1s the fact thet the results obtained on the
viewer are very close to vhat we cen enticipate for the Film Reeder. The basle

25X1A During the pest nine months thth&s been studying the
o5X1A | . 1lluminetion problanm ;r;i ai irt of the 8 uated the latest model
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purpose of the -contraat hovever wes to design the best poseible 1llumin-
ation mystem for resr projection devices. This study hes progressed far enough
to provide input for e new model Film Reeder, The technigue they have developed
ls basically one of brute force, and consists of 1iguid cooling and a multiple
light source, probsbly of the quartz lodine type.

In viev of the performence and the
tudy, design specificetiong vere drewn up for & new Film Reader. Menu-
acturer cspabllities were studied and proposals were solicited from four com-

- Lo repropose based e latesy
areas requiring clarification.

An additionsl consiferstion is that the resder 1s to be designed to incor-

porate & new high quallty lens et e later dete. These len : signed
under & contract now being negotieted with mﬂ

The digitsel sccumulstor or resdout is not to be included as part of this
contract but will be purchased &s a separate iltem and furnished to the resder
manufecturer for incorporating in the resder. It wlll be the same readout
system a8 used in the chip comparator for on-line uge.

b, CONCLURIONS:

On finel evaluation Fms eveluated to heve the
best technical spproach besed on their electro-mechanicel deslgn capabllity.

The mensgement volunteered to utilize PERDT mansgement procedures which will
allow the desired close control by the project monitor and the contractor.
They also indicated the greatest willingnesa to work with the

on the ifllumination source.

P contract for

evelopuent Branch, PDS
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19 April 1963

STATINTL

Subject: I, N, 462

Centlornen:

In compliance with your request, enclosed are five coples of
our Technical Proposal I, N, 462, Revision A, titled "Variable
Width Film Reader, " Also enclozed is 2 breskdown of our
estimated costs for accomplishing the above.

I wish to bring to your attention that even though cur roposal STATINTL
indicates the machine is l,o0.b ¢ have
included estimated installation and on~site test ser ces in our

proposal., However, since we do not know the destination of
the equipruent we have not included 2By travel costs or per dlem
on the installation,

if we may be of further service, please do not hesitate to
contact me,

STATINTL

Very truly yours,

STATINTL
DBAKS

Enclosures
ce :
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9 Aprit 1963

Subject: 1.N. 462

CGentlemen:

prapont 462 A far dctign. davslnpmtnt, aud fabrlc&tian of a pratoty;e
“Variable Width Film Reader." This {s a revision of our earlier
proposal 462, now including the desired revisions such as quarts iodine,

light source, phyeical modification of the overall unit size, and “d
film" takeup feature. Our price to accomplish the abave i-*

baged upon a CPFF contract. Completion of the prototype unit wou
sine moceie a0, ..

The successful completion of this project will require close coordination
with the purchaser, and with groups engaged in development work
film handling. The technical staff afﬂh
s prepared to cooperate fully in incorporating
new techniques and utilizing any data available to us. As experienced
designers and builders of precision opto-mechanical devices, we believe

we are especially well prepared to appreciate and use the newest advances
of optical and mechanical technology.

gaal is an end product, a prototype which will perform to the given
tpec fications; which will be a reliably functioning item of laboratory
equipment; and which will, as far as possible, approach a “production ~
engineered” instrument in construction and ease of operation. The design
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-

will, wherever possible, make allowances for future modification

and for adding concurrently designed special elements. Human
engineering aspects of this equipment will be submitted to the purchaser
in ample time for his careful evaluation. '

STA?I'I’NTL will be glad to discuss further any
actual matters relating to this proposal. Our plant

and personnel (a secret - cleared facility) welcome your inepection,
If additional {information is required for your evaluation, I will be
pleased to give any questions my immediate personal attention.

STATINTL

Very truly youre,

STATINTL

STATINTL

e

STATINTL
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STATINTL

TECHNICAL PROPOSAL
I.N. 462 - Revision A

VARIABLE WIDTH FILM READER
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Section I

INTRODUCTION

This proposal includes revisions and changes made in the Variable
Width Film Reader specifications up to 5 April 1963, Theée changes
relate to the overall size of the machine, the illumination source,
and the film transport mechanism, Drawings F145A (figure 1) and
B931A (figure 2) are changed to show the new requirements, In other
major features - such as film measurement, rotation, lens selection -
it remains the same as described in the-proposal dated

15 February 1963,

The instrument described in thé following sections is an operating
engineering prototype, but throughout jts design and construction
every effort will be made to include the refinements necegsary to a

production model,

I-1
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Section 1I

TECHNICAL PROPOSAL

INTRODUCTION

This technical proposal outlines a system which will have the operating
features specified in "Design Requirements for a Variable Film width
Reader" and revisions. Image rotation, high resolution ~1llumination and

high~speed film transport are the major design problems.

Preliminary study by.as resulted in an outline proposal for a system
to meet all the operational specifications for the Variable Width Film
Reader. In this discussion, we will present design and support data for
each necessary subsystem, along with the performance that can be

expected from optimized components,

The equipment configuration shown in the specification drawing will be
followed, in general, in the layout of the final measuring machine, An
overall height of 64" and length of 108" should be sufficient to contain
all necessary components, The width at the front of the machine will not
exceed 34 inches., As will be explained, the design process must begin

with the requirement for high intensity illumination, which demands a

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3
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liquid cooling system, This in turn affects the film drive design,
and the complete film transport dictates characteristics of the

rotating mechanism.

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3

11-2



Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3

1. FILM COCLING

The major problem in the specification is the int@nse illumination
rezquired on the screen., For metered film drive, the film can not be
in contact with a glass platen, Government sponsorzd research

is now in progress on & liquid Freon film gate, in which the film is
suspended between horizontal planes of laminar flow in a stream of
liquid Freon, (see figure 1), The Freon flows between parailel
Jgiass plates, which form a platen containing the filn: and holding it
in the viewing plane. It cbsorbs heat fron: the illuminated tilm arca

and rocirculates through a heat exchanger, where the Freon is cooled.

Figure 2 shows the supply and take-up reels both suspended over the
sooling fluil, as tney will be during measurcment, Freon 113 will be
used as the cooling liguid. It will be filtered as it recirculates, (o
remove Qny dust whnich enters from the film, A pressure differential
across the jate of approximately 8 psi is pxpect:d to produce
appropriate flow rates. A spacing betwe=n the glass plates and the

film of .00l to .005" scems to be stable for a range of tlow rates,

II-3
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In the proposed Screening Projector, the major purposc of thao

"liquid gate" approach is to cool the film by a process of

conduction {film to fluid) and convection (heated fluid is

pumped from the platen to a heat exchanger), A mixture of

nine parts of toluene and onc part of Freon=113 lifuid is

recommended; this mixture is colorless, has low toxicity, is

less expensive than Freon-113 liquid alone, and has an index
of refraction of 1,50, Therefore scratches and other marks on
either side of the film itself are not visible ifi the projected
image.-as established that there are no
dimensional changes to their film (all types) as a result of

being exposed to a liquid Freon cooling system.

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3
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2. FILM TRANSPORT

STATINTL

2.2  Film Drive

Figure 2 is a schematic diagram of the entire film drive system,
Supply and take-up reels at either side hold the film, which
II-5
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may be from 70mm to 9 1/2" wide., Power for driving the two
reels is supplied by their respective servo motors and ampli-
fiers, but filin speed is controlled by a capstan drive in the
pressurized side of the film chamber, The film is driven by

the pressure differential capstan shown in figure 3, and
metered by an -encoder which gives film travel in
increments of 10 microns over a range of 30", Tension

sensing rolleré supply feedback signals to the servo amplifiers
which drive the film reels, The film speed control for measure~
ment is interlocked with magnification selection (see Section 6

for more detail).

Magnification Joystick Ranges Median Speed
48X 0.02"/sec-0.1"/scc 0.05"/sec
24X 0.05"/sec=0.2"/sec 0.,1"/sec
12X 0.1"/sec -0,4"/sec 0,2"/sec

64 0.2"/sec -0,8"/sec 0.4"/sec

A second one-axds joystick will be used for film rewind and
fast advance, Maximum deflection of this "“film slew" joystick
will produce a minimum speed of 250 ft/min. It will override

the "measurement" joystick, At this time insufficient data is

11-6
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@ivallable to establish a final design; however it appears
that for protection of film and film platens, the fast slew
and rewind should take place with Freon running through the

Jate as it does during viewing and measurement,

Connected to the driving shaft (see figure 2) are the ¢ encoder,
the pressure differential capstan (described in more detail
below), the speed control servo motor, a clutch-brake, and a
selsyn. Inputs to the servo amplifier may come either from one
potentiometer on the joystick or from the primary winding of
the receiver selsyn, which senses position of the handwhe=l
(see figure 4)., When the speed control joystick is off zero,
the clutch disengages the selsyn from the drive shaft. When
the joystick is at zero, the clutch engages the secondary of

the selsyn to the drive shaft,

Output of the servo amplifier is a DC signal, controlling

velocity of the Model.)rinted clrcuit motor, This motor
turns the capstan and encoder, giving the X coordinate for

film measurement, The capstan circumference 1s 163,840

microns., The encoder is a Model-nh 16,384

counts per turn, each count representing 10 microns,

I1-7
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Because of the solvent properties of Freon, all electrical
components are in the room atmosphere, separated from the
Frecn by seals. The pressure differential capstan which
supplies film speed control consists of a slotted roller moviny
over a stationary cvlinder, also filled with fluid at lower
pressure. Since the Freon hydrostatic pressure in the chamber
is approximately 8 psig, the differential pressure between this
and atmosphere hadds the film tightly against the roller as it
turmms., By blocking off different regions of the low pressure
side, the same roller can be adjusted for the various film

sizes, See figure 3 for capstan detalls,

The film reel drive motors are Model -rinted circuit
motors driven by servo amplifiers, Input signals for these
amplifiers come from tension sensing rollers on elther side
of the platen, and maintain a constant film tension across

the platen region.
Liquid Freon 113 recirculates from the atmospheric side

through a heat exchanger to the high pressure chamber., The
o

pressure chamber and the configuration of platen and film

1I-8
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rollers will be designed to gustain constant laminar flow
through the platen region. Spacing between film and the
glass plates must be approximately ,004 inch, according

to information currently available.

Both Freon and air are pressurized in the right-hand side of
the chamber, A strip of 70mm leader material is permanently
attached to the take-up reel, and the " supply" film will be
taped to the leader end, on loading, so that the operator need
not thread film through the platen each time., An "air knife"
at the supply side, removes liquid Freon so that the recl will

be dry when removed,

When the Freon pump is turned off, the liquid is removed from
the platen reglon into a reservolr so that all guide rollers are
accessible. To change film width, different‘ size rollers and
adapters are placed on each spindle. The center of the film
will always be on the same line, no matter what width film is
used, so that the center of rotation always lies in the film
frame . Interlocks and “end-of-film" detectors will be
included to prevent the operator from pulling the end of the

f{lm off the supply reel.
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-
- 3.  STAGE AND ROTATION
- .
The image on the display screen should be rotatable élSOO about
- its normal position so that imagery can be oriented in the rhost
- readable direction for the operator, However, X and Y measurement
< must be referred to film coordinates; therefore a crosswire measure=-
- _
ment on the screen is not appropriate, since it involves encoding
= rotation and adding this data to the screen measurements in order
- ‘ to find true film positions. Therefore we must rotate the film itself,
. and with it the méasuring gystem. A simple and practical method of
rotating the film, film drive, and measuring devices is based on
STXTINTL -development work with air bearing granite engines,
-
- Assume that the film reels, platen, motor, vacuum rollers and e
dbrive components are mounted in a single hbusing, which forms a
- “¥" stage, The "Y" stage "floats" on a set 'of alr bearing pads
- which ride on a flat granite surface (see figure 1). In the center of
- the cylindrical granite table is an opening for 11lumination, and the
film gate moves over this opening, A pair of ways attached to the
-
cylindrical granite table at either side of the opening rotate around
- the center measuring axis with the table, The entire film assembly
- moves back and forth along these ways, with the direction of
-
II-10
-
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movement driven and encoded, Therefore X and Y measurements

always represent distances along the film and across the film,

respectively. The image presented to the operator, however, can
be tumed ,_4_1800 without affecting measurement, Rotation is used

only as a convenience in viewing, and is not encoded .,

Figure 1 shows the general layout of the machine, and detalls of
the Y-stage and rotation, The exploded view, at the right of the

drawing, shows components for rotation and Y-motion.

A steel base plate is mounted to the instrument frame, The circular
collar has three radial air bearings for guidance as it turns in the
base plate opening. This collar is rigidly connected to the cylindrical
granite block. Air bearings support the weight of the granite upon .,
the base plate, Therefore the granite is free to turn around the center
of the opening. A motor-driven belt coupling drives the granite, in

response to the operator's setting,

The two granite ways mounted on the top of the rotatable granite
table are shown on flgure 1. They guide the "Y" travel of the film
transport magazine (the unit containing film reels, drive motors,

X=encoder and liquid-cooled platen).

II-11
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The Y-stage will be driven by a 0.1" pitch precision ball screw

using a preloaded nut pair to eliminate backlash. A 254 count
STATINTL per turn -encoder directly coupled (1:1) to the ball screw

will produce a least count of 10 microns. Fast Y slew will be

1" /sec, (maximum deflection of the "measuring" joystick).

I-12
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PROJECTION SYSTEM

Four lenses in a rotating turret provide magnifications of 6%, 12¥,
24¥, and 48X, Appropriate condensers will be switched into the
optical path to follow the magnification change, A front-surface
mirror directs projected light to the Screen. A rear projection
screen, 30" x 30", will be located above the console control

panel. The reticle projected on the screen from a polint at the

rear of the machine will present a pattern suitable for the imagery
being measured, The pattern will consist of lines in the selected
figure, and the width of the lines will be approximately 0,0025 inch,
At 48X magnification, the 10 micron leést count of the measuring

system will be easily noticeable on the screen,

4,1 lens Turret

Four lenses called for in the specification will be mounted on

a rotating turret above the film plane, Conventional lenges of
appropriate resolution for the four magnifications have beecn
selected for the prototype which will give at least 10 lnes per
mm at the screen, viewing film through an all-air path, Special
lenses, corrected for viewing through the glass=~Freon section
of the optical path, may be developed to the purchaser's specifj-

Ccations, and would be incorporated later,

I-13
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Prototype lenses

- F-Number F-Number
Magpification = Focal Length Needed Available
48X 50 mm 1.8 1.4
24X f 100 3.5 2.3
12X 180 5.5 4.5
6X | 300 8.0 . 6.3

4.2 Since only one mirror is used in the‘proj.ection path, it is:

_ adequate to use commercially available éolished plate glass,
silvered at the front surface, for this application. Glass
selected and freated in accordance with our usual practices
will be of appropriate quality for this purpose, flat to within

1 wavelength (Helium yellow line) in one inch.

4.3 Screen
A number of screen materlals are now available with resolution
6f 10 lines/mﬁ or greater._ manuféctures a type
LS?SBG transmission screen with contact resolving power of
approximately 30 lines per mm. Its 50% fall-off angle is 139,
allowing the operator at least average freedom of movement
from a ceﬁtral position. Until better maferial becomes ayvailable,

a commercial screen of this kind will be used.

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3 =T
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ILLUMINATION

The specified magnifications are«6X, 12X, 24X, and 48X, At 6X,
the illuminated film area is a 5" square; at 48X, the illuminated
area is 0.6" square, The magnification ratio, highest to lowest,
is 8; the area ratio is 64, In order to maintain the same brightness
on the screen, the lig‘ht intensity on the ﬁlrh at high magnification

must be 64 times as great as that at low magnification.

The amount of power required at the light source, assuming it to
be visible light, is defined by the specification of 10 footlamberts
at the screen through a film of neutral density of oxie. This is the
minimum value acceptable, with a design goal of 100 footlamberts,
By the definition of density, the incident energy must be ten times
as great as the energy falling upon the 30" x 30" screen. At high
magnification, the condenser system will be switched to concentrate |
this light into the small visible area, 0.6" x 0.6", Other factors
which enter into a specification for light source are the efficiency
of the source, the wave length distribution of the source emission,
and absorption within the condensing syetem. The specification

calls for continuously variable intensity.

II-15
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Using fge configuration of equipment shown in figure 1, we can
estimate the screen {lluminance that would result from a 2500 watt
lamp as 16 footlamberts with ﬁlm density of 1,0. This value is
above the specified minimum of 10, but does not approach the
design goal of 100, Mercury arc lamps are not avalilable as
standard items for more_than 6,000 watts, The choice between

an arc lamp and a tungsten-iodine light source depends on

avallability, Within three months after contractlill consult

STATINTL
. with the purchaser to decide upon the light source to be used in

the prototype Variable Width Film Reader,

STATINTL If a mercury arc lamp 1s used in the prototype machine

-

STATINTL
produces a unit with source area 6,5mm x 10mm, and average power
consumption of 6 kilowatts, With this spectrum, the expected
screen luminance will be between 35 and 40 footlamberts, However,
if a tungsten-iodine lamp of equal output is developed during early

STATINTL stages of the equipment design.would prefer to incorporate

it as the light source,

II-16
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CONTROLS -

See figure 5 for a preliminary layout of the control panel, Controls

located on the console are:

1. Magnification sslector - four illuminated pushbuttons which
select the projection lens, condenser, and film speed - only

one can be energized at any time,

2, Image rotation - turns entire X=Y measuring and guide system
around the central me asuring axis - is not encoded - changes
crientation of picture on the screen by rotating the cylindrical
granite table and film drive, Also turns the “measuring"

joystick.

3. "Measuring" joystick - the standard.joystick assembly
will be used to produce two DC signals proportional to
displacement of the handle along perpendicular axes, This
assembly will turn to follow the rotation of the table and film
magazine., Therefore displaceme nt of the joystick in a given
direction will always drive the image on the screen to the same
direction, The signals from this joystick, both { and v components,

are interlocked with magnification setting so that the image

II-17
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velocity at 6X for a given deflection is the same as the image
velocity at 48X (see section 2, for median speeds), The
Y-deflection of the joystick is spring-locaded to return to zero;
the X=-component of joystick deflection may be set to a position,
and will remain at that position ﬁntii the operator returns it to

center,

Film slew joystick - forward or reverse for slew and rewind =

carries film along X direction of measurement.

X handwheel - selsyn coupling to film drive capstan for fine

positiconing,

Y handwheel - carries film, rollers, reels, and motors along

guide ways perpendicular to film direction.

Illumination control - varies intensity of illumination at the

screen,

Film load - lighted pushbutton to release safety interlocks on

housing, pump and stage drives, and evacuate Freon from chambers,

Since no data electronics are included with the system, except the

encoders themselves, [Jf#i11 lay out the control panels to accom=-

modate data control switches and indicators specified by the

purchaser,

1I-18
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Section III
DRAWINGS
Figure 1 (Rev, A) Equipment Configuration

Figure 2 (Rev, A) Schematic, Film Drive System

-

Figure 3 Differential Pressure Capstan
Figure 4 Detailled Block Diagram for
Film‘Drive Control
Figure 5 Control ?&nel
-»

F145A
BéélA
Al641
A1642

Al689
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Servo Operated Film Drive Roller -

% High Pressure Freon 113

Stationary
Low Pressure Spindle
Freon 113

FIGURE 3
DIFFERENTIAL PRESSURE CAPSTAN

I.N. 462
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MAGNIFICATION IMAGE
ROTATION
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LOADING é X 12 x 24X 48X
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FiLM SLEW
JOY STICK

m Y X Y
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ILLUMINATION
INTENSITY

Y
MEASVRING

JOY STICK

JOY STICK ASS'Y ROTATES

READ OUT CONTROLS NOT SHOWN WITH IMAGE SO THAT DEFLECT -
{ON CORRESPONDS WITH
IMAGE MOTION

CONTROL PANEL
Approved For Release 2001/08/07 : dTA-RBP78B04747A001200020004-3 Ale89



- Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3

DESIGNMUIMEFORAVAWMFEMKEADER

Due to the great diversity of photographic formats availeble and the unique
problens of each, it 1s no longer feasible to design a film reader for eech
format or use the conventiomal moving cross wire measuring techniques. There-
fore, the following design characteristics have been egtablished for & multiple
. format film reader. These specifications are not ebsolute requirements that
muet be held to, but only objectives vhich we feel ere within the state of the
art. Also attached for information purposas only is & general description of
the readaut to be used with the rasder but is being contracted for separetely.
A delivery schedule of approximately nine months is desired for a workirg model
with production podels fallowing in an additional siX months. Cost estimates
are required for the productiom of the firet model and for production rums of
10 eachéé Any interested parties are requested to submit proposals by 18 Peb-
ruery 1963.

METEOD OF MBASURFMENT
1. The single frame ares over which meesurements sre to be accomplished
msy vary from TOmm to 95" wide with lengths in excess of 30".

2, Measurement along the length of the film 1s to be accomplished by meter-
ing the film movement through the film gate. Messurement across the width of
the £ilm is to be accomplished by measuring the movement or displacement of the
£ilm gate, including the £41m transport system, with respect to the optical axis.

3. Minimm scceptable accuracy to be + 25 microns over an area TOmm
equare, and + lmm over em area of " x 30'T Design objective is to have a
least count of 10 microns.

L, The digital eccumulator snd associated datae output devices to be dealg-
noated at a later date by the contracting esgency end for the purpose of the pro-
posal are not to be included in the quoted price.

5. Space 1s to be provided on the control panel for a visual displsy unit
consisting of a sign end 6 aigits per axls, two counter reset buttoms, a numerical
preset rotary switch for each decade, two preset switches, two direction of count
toggle switches, twenty-one push type 111uminated switches similar to the flat
fact micro switches, and tem rotary twelve position gvitches. The maximum depth
of any item does not exceed six inches.

YIEWING SYSTEM

1. Film viewing'to be accomplished by & reer projection screen of 30" x 30"
approx. dimensions. The screen materisl to be specified by the contracting
office et & later date. The viewing screen shall be either vertical or tilted
slightly forvard.

2., TFour projected magnifications of 6X, 12X, 24X end 4EX % 5¢ are to be
provid.egb althox?_gh the 48X lens may be retrofitted at & later date if necegsary.
proved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3



values. Resolution ecceptance test to be performed st f degtination with
@ 100 to 1 contrest resolution target menufactured by the

“ . . PR -2-
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A zocm lens covering the same magnification renge will be acceptable provided it
meets the other requirements.

3, Image resolutiom on the screen to be & minimum of 10 lines per mm On
axis at all magnifications, However, 5 lines per mm wil be scceptable at LBX
as an interim measure until a better lens system can be developed. At no '
point on the 30" x 30" screen vill the resolution be less then T5% of the ebove

STATINTL

4. Measuring reference lines to be either f£ixed wires mounted to the focal
plene of the screemn, lines etched to the focal plene of the screen, or projected
4f th{s method does not affect other specifications guch as screen brightness.
The thickness of the reference iines to be approximately .0023.

- 5. The screen brightness from the position of the observer will have a

fainimum accepteble luminence of 10 ft-lamberts with a design objective of 100
£t-lanberts at each magnification. This luminance will be measured with &
neutral density of 1.0 density £illing the £iim plane. The screen will be
evenly illumirated and et no point will the {1lumination deviate by more than
109. It ie required that the 1ight intensity be variable.

6. Imege rotatiom vill be required. The minimm requirement is + %09,
hovever complete 360° rotstion is desireble. Tt is understood that the image
rotetion is to be used for orientetion purposes only and shall not be used during
the measurement processs

T. A minimum number of mirrors are to be used for folding purposes. The
suggested layout allows for ome fold, consequently one first surface mirror, the
costed surface of which is to be dowmsard facing to minimize collectiom of dust.
However, if rotation of the platen/measuring engine mechanisn compromises the
aceuracy or efficlency of the measuring engine, it will be sbandoned in favor of

‘wd optical rotatiom system, i.e., "K' pirror or prism. The "K" mirror system

presently eppeers less desirable.
FIIM TRANSPORT

1. ¥{ilm trensport to accammodate various widthe of roll £ilm ranging from
1000 foot rolls of TOmm to 500 foot rolls of 9%" paterial of standard film thick~
ness. However, the tresnsport should be so designed to permit use of thin base
material. A wide variety of film spools may be used but shell generally conform
to Air Porce specd.

a., Film cutting to slit widths) in the preparetion of raw
stock as furnished by ¢ s as follovs: STATINTL

For eeriel f£ilmas, the widths end tolerances are in accordance with
American gtanderd PH 1.10, 1952 end Military Specification MIL-F-328,
June 3, 1958. These are as follows:

Nominal Widths Width Aime (In.) Tolersnces (In.)
70 i » ia.m
- § inch 1,960 ¥0.010
T inch : 6.991 30,010 - 0,005
9% inch 9,460 +0.010 - 0.005

Approved For Release 2001/08/07 : CIA-RDP78B04747A001200020004-3



~ Approved For Release 2001/08/07 : CIA-RDP7SBO4747Ab01200020004-3

-3-
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Bpecification, Our cuwrrent gize epd tolersnces ere as follows:

i gpge () SRR

8.0 inch 7.960 +o:o:.o - 0,005

Thirty-five millimeter material is alweys slit to motion picture
standards end in acecordance with Americen Stondard PH 22.93 and others.
This dimonsion end tolerence is a8 followss

Kominal Width width Atm (In.) lerence (In.)
T 35m L3 &‘%BT'; G, .

2, Design of the transport ehall insure gafe handling of £1ilm, both standaxd
end thin bese, et all spaeds, l.e., no stretching, teering, frilling edges,
_ scratching, etc.

3, Three film drive spsed ranges are to be provided.

a. High speed repid edvance/rewind. The maximum epeed 1o be dictated
by safe £ilm handling prectices.

b. Scan speed to provide suitsble viewing speed at sll magnifications.
¥ilm speed to be veriable within any given renge and smooth at all speeds.
The speed renge shall vary from Jjust barely moving om the screen at 48X to
the festest at which an operator cen adequately watch it at 6X, The range
of speed mey be operated in {ncrements consistant with the magnification.

L, Pressure platen cennot be accommodated due +o flovw film measuring

5. Temperature of film within £ilm gate not to exceed 20° ¥. sbove embient
of 75° P. with en averege density film of 1.5. (8ilver halide emlusion)
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SECRET
(When Filled In)

TECHNICAL BACKGROUND PROCUREMENT INFORMATION

I. Contractor

A. Name and address: 25X1A
25X1A
B. Evaluation of previous performance: Excellent engincering design cepa-
bility. Menagement difficultles encountered on previous contract bub adequete
gteps have been teken to correct this erea.
II. Brief description of this procurement: Design and fabrication of a prototype 2BX1A

film resder, Opticel and lighting design to be coordinated with the

25X1A
Estimated total amt.
25X1A

A. Deliverable items: 1 prototype film reader as outlined in thelr technical

proposel. Operations and maintensnce menusls and recormended spare psvts 1llst.

B. Is this procurement for other than a standard, "off the shelf'" or slightly
modified commercial item? Yes If ''yes', is it anticipated that
any more of this unit will be procured? Yes If so, a complete
set of directly reproducible manufacturing drawings and specifications
would normallybe included in this procurement. Comments:Deglgn require-

< ments for & varisble width £llm reader to be incarmrated‘ ag part of the contract.

Complete design drewing, specificetions, and technieal wreport desired. Detailed

PERD chart required., Operstion menuel, maintenance‘ manusl, and spare perts listing

required.
C. Will contract cover a period of more than 90 days? Yes
If ''yes'!, are progress reports desired? Yes If so, indicate fre-

quency, content and number of copies desired: “Monthly progress reports ‘indaicating

technical progress mede, technical concepts ruled out, PERT chart position, and

percentage of suthorized funds expended. Progress photography as requested by

the technical monitor.

D. Is any Government-owned property to be provided to the contractor ?

Yes If so, list and indicate its availability (where, when,

etc.) Digital accumulator to be provided for incorporsting in reader. To be

SECRET
{(When Filled In)
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SECRET
(When Filled In)

provided at approximetely the fourth month of work.

HNo

E. Is any special tooling involved?

25X1A
5. Other security information
. III. ‘Reasons for selection of this source. If other sources were considered, indi-
cate results. If no other sources were considered, list the reasons why this
firm is considered to be uniquely qualified to perform this work.
Proposals were solicited from h orgenizations felt to have the capebility 25X1A
4o produce the reguired pardware. Two were completely unsceepheble and the 25X1A
4 from s not considered ss accepteble as thMropcsal‘
o 8 selec basi air electro mechenicel desl bility sna  25X1A
' “ylllingness to work w n the design of the lighting 25X1A
system., The work wit red by enother contract.
25X1A
25X1A

Name

In the event additional space is required, use the reverse side(s) of this form, with

a reference to the item number to which the comment applies.

SECRET
(When Filled In)
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